73        TRANSFORMATION OF STARCH INTO SUGAR.

in tlxeir sensible qualities, and, combined with, tnose of other chemists,
offer simple explanations of several processes in nature and art, by which
different vegetable substances are converted into each other, or changed
into new compounds.

Gum and sugar afford nearly the same elements by analysis ; and starch
differs from them only in containing a little more carbon.* The peculiar
properties of gum and sugar must depend chiefly upon the different
arrangement, or degree of condensation of their elements : and it would
be natural to conceive from the composition of these bodies, as well as
that of starch, that all three would be easily convertible one into the
other; which is actually the case.

At the time of the ripening of corn, the saccharine matter in the grain,
and that carried from the sap vessels into the grain, becomes coagulated,
and forms starch. And in the process of malting, the converse change
occurs. The starch of grain is converted into sugar. As there is a little
absorption of oxygen, and a formation of carbonic acid in this case, it is
probable that the starch loses a little carbon, which combines with the
oxygen to form carbonic acid ; and probably the oxygen tends to acidify
the gluten of the grain, and thus breaks clown the texture of the starch,
gives anew arrangement to its elements, and renders it soluble in water.

Mr Cruikshaiik, by exposing syrup to a substance named phospTruret of
lime, which has a great tendency to decompose water, converted a part of the
sugar into a matter analogous to mucilage. And M. Kirchhoff, recently,
lias converted starch into sugar by a very simple process, that of boiling
in very diluted sulphuric acid. The proportions are 100 parts of starch,
400 parts of water, and 1 part of sulphuric acid by weight. This mixture
is to be kept boiling for 40 hours ; the loss of water by evaporation being
supplied by new quantities. The acid is to be neutralized by lime; and
the sugar crystallised by cooling. This experiment has been tried with
success by many persons. Dr Tuthill, from a pound and a half, of potatoe
starch, procured a pound and a quarter of crystalline brown sugar, which
he conceives possessed properties intermediate between cane sugar and
grape sugar, f

It is probable that the conversion of starch into sugar is effected merely
by the attraction of the acid for the elements of sugar; for various experi-
ments have been made, which prove that the acid is not decomposed, and
that no elastic matter is set free: probably the colour of the sugar is
owing to the disengagement, or new combination of a little carbon, the
slight excess of which, as has been just stated, constitutes the only differ-
ence perceptible by analysis between sugar and starch.

M. Bouillon la Grange, by slightly roasting starch, has rendered it
soluble in cold water; and the solution evaporated afforded a substance,
having the characters of mucilage.

Gluten and albumen differ from the other vegetable products, principally
by containing azote. When gluten is kept long in water it undergoes
fermentation; ammonia (which contains its azote) is given off with acetic
acid: and a fatty matter, and a substance analogous to woody fibre remain.

* The formulae representing these substances have been already given. The
reader will remember that they are

Grape Sugar  Oia HH On
Gum             Oi2 Hu On

Starch           Cis Hio Oio

f It has been ascertained that it is grape sugar that is produced,